Systemic macrophage stimulation in rats with silicosis: enhanced release of tumor necrosis factor-alpha from alveolar and peritoneal macrophages.
In silicosis, alveolar macrophages (AM) are thought to induce chronic inflammation and fibrosis by release of cytokines. Rats were exposed to aerosols of alpha-quartz and examined 4 to 9 mo later for persistence of silica particles and release of tumor necrosis factor-alpha (TNF-alpha) from macrophages. Silica particles were detected in AM, lung parenchyma, and thoracic lymphoid organs, whereas extrathoracic lymphoid tissues and organs were free of the mineral. When AM were tested functionally, no spontaneous release of TNF-alpha was observed. However, upon in vitro stimulation of AM from silicotic rats with a low concentration of lipopolysaccharide (10 ng/ml), abundant TNF-alpha production was found that was higher and occurred more rapidly than with AM from sham-exposed animals. Peritoneal macrophages, which did not have contact with silica particles, displayed a similarly enhanced TNF-alpha release in response to low doses of lipopolysaccharide. These data demonstrate a state of systemic preactivation ("priming") of macrophages that supports the notion that silicosis is associated with a general immunostimulation.